two diseases. Precise diagnosis may aid the treatment, improving prognosis. Endoscopy is the first choice for clinicians to diagnose intestinal ulcers. Studies have shown that parameters including round ulcer, focal distribution, and cobblestone appearance in endoscopy are valuable for differentiating between intestinal BD and CD. In the present study, we retrospectively analyzed demographics, clinical manifestations, laboratory findings, disease activity, and endoscopic and pathological results. We compared the endoscopy characteristics of intestinal BD and CD. We found that intestinal BD and CD have overlapping manifestations, making it difficult to distinguish one from the other. The severity of intestinal mucosal injury in BD is slighter than that of CD. Endoscopy parameters are valuable for differentiating the two conditions. The differentiation model combining several endoscopy features appears to be reliable for distinguishing between intestinal BD and CD.
Materials and methods

Patients enrolled and exclusion criteria
We enrolled 861 patients with BD and 81 patients with CD admitted to Huadong Hospital, affiliated to Fudan University, between December 2012 and December 2017 consecutively. All patients with BD conformed to the International Study Group criteria for BD published in 1990, of which 111 (111/861, 12.9%) had ulcers objectively confirmed by endoscopy and met the Korean guidelines for diagnosing intestinal BD published in 2009 (8) . Similarly, 81 patients who met the 2010 World Gastroenterology Organization Practice Guidelines for the diagnosis and management of inflammatory bowel disease were included as the CD group (9) . Subjects with suspected appearance of any other gastrointestinal diseases such as intestinal tuberculosis, nonspecific colitis, or intestinal cancer were excluded. Patients who were taking nonsteroidal antiinflammatory drugs or other enterotoxic medications were excluded. Patients were also excluded if they had taken glucocorticoids or immunosuppressive agents during the previous month. Clinical data were collected after approval by the Institutional Ethics Committee, and informed consent was provided by all participants.
Clinical evaluation and data collected
We reviewed general information, including sex, age, disease course, and clinical manifestations. Laboratory investigations included hemoglobin (Hb), C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR). Ulcer characteristics on endoscopy included size (diameter ≥1 cm), shape, distribution, and number, as well as mucosal findings, pathological manifestations, and complications. The Simple Endoscopic Score of Crohn's Disease (SES-CD) was used to evaluate the severity of intestinal mucosal injury.
Statistical analysis
Statistical analysis was performed using SPSS 17.0. The continuous variables were presented as mean ± standard deviation (SD). Categorical variables were presented as proportions. In a univariate analysis, continuous and categorical variables were analyzed by t-test and χ 2 test, respectively. All endoscopic predictors with P < 0.05 were entered into logistic regression for multivariate analysis to test whether a certain variable was independently associated. Six endoscopic variables were entered into the logistic regression model. The regression β coefficients were divided by the smallest coefficient and then rounded to the nearest integer to derive a risk score. We then calculated the risk score of the predictors for each patient. Finally, the differential diagnostic efficacy of the scoring system was tested by ROC curve. The significance level was set at P < 0.05.
Results
Demographic and clinical manifestations of intestinal BD and CD
We recruited a total of 111 patients with intestinal BD (59 females and 52 males) and 81 with CD (32 females and 49 males) during the study period. There was slightly earlier onset and longer duration in intestinal BD patients than CD patients (P = 0.001 and P < 0.001, respectively). Intestinal BD presented more extraintestinal symptoms than did CD (P < 0.001 with moderate disease, and 0 (0.00%) with severe disease based on SES-CD scores. Among 81 CD patients, the number in remission and mild, moderate, and severe patients were 16 (19.75%), 27 (33.33%), 31 (38.27%), and 7 (8.64%), respectively. Moderate-to-severe endoscopic lesions were significantly more frequent in CD patients than in intestinal BD patients (P = 0.003 and 0.002, respectively). By contrast, the incidence of remission was significantly higher among intestinal BD patients than CD patients (P < 0.001) ( Table 2 ).
Ulcer distribution and count
Ulcers can occur in the upper and lower digestive tract, and the incidences of ulceration in the gastroduodenal area (intestinal BD: 6.31% vs. CD: 22.22%, P = 0.001), descending colon (intestinal BD: 11.71% vs. CD: 24.69%, P = 0.019), sigmoid colon (intestinal BD: 9.01% vs. CD: 35.80%, P < 0.001), rectum (intestinal BD: 9.01% vs. CD: 35.80%, P < 0.001), and perianal area (intestinal BD: 0.90% vs. CD: 18.52%, P < 0.001) were significantly different. Perianal lesions were characterized by ulcers in intestinal BD, with the incidence rate of 2.7%. Perianal abscesses were characteristic features in CD patients, with an incidence higher than that of intestinal BD (P < 0.001) ( Table 3) . Although the ileocecal area is the most involved area for ulcers in both diseases (P = 0.410), solitary ulcers in the ileocecal area were more common in intestinal BD (P < 0.001). Multiple ulcers (>4 ulcers) often presented in CD (Table 3 ; Figure 1 ). Lesions in intestinal BD patients involved a single segment more often than did those in CD patients (P = 0.002).
Ulcerative shape and mucous hyperplasia
Intestinal BD more often presented round ulcers with mucosal hyperemia around the lesion (P < 0.001, Table 3 ; Figure 2a ), whereas longitudinal ulcers and cobblestone appearance were found more frequently in CD than in intestinal BD patients (P < 0.001, Figure 2b ).
Complications
Both diseases presented complications, including perforation, intestinal stenosis, and fistulas. Intestinal stenosis and fistula were more common in CD (P = 0.035 and P < 0.001, respectively). Other parameters, including diameter of ulcer and microscopic pathology, showed no differences between the two disorders (Table 3) .
Multivariate analysis to determine the independent predictors and evaluation of the scoring model
The potential indicators with P < 0.05 were entered into a binary logistic regression for multivariate analysis. Solitary ulcer in the ileocecal area, single segment involvement, and round-shaped ulcer were independent predictors of intestinal BD (P < 0.001, P < 0.001, and P = 0.013, respectively), whereas perianal abscess, intestinal obstruction, and fistula were independent predictors of CD (P = 0.049, P = 0.035, and P < 0.001, respectively). The β-coefficient of round-shaped ulcers was the smallest. The β-coefficients for the other variables were divided by the minimum regression coefficient, then rounded to the nearest integer as the scores of each variable. The scores ranged from -2 to 3 ( Table 4 ). The area under the ROC curve (95% CI) was 0.874 (0.823-0.926, Figure 3 ), which indicating that the scoring system showed good discrimination. date, several discriminating endoscopic findings have been reported, including round shape, five or fewer lesions, focal distribution, and absence of aphthous and cobblestone lesions as features supporting the diagnosis of intestinal BD (12) . Our study confirmed that there were significant differences to these five predictors. We also found that intestinal obstruction and fistula were two additional independent discriminating predictors. In addition to the differences on endoscopy, Li et al. (11) found that massive gastrointestinal hemorrhage, fever, and extraintestinal manifestations were significantly more common in intestinal BD, while diarrhea, intestinal obstruction, and perianal abscess were more common in CD. Nevertheless, clinical manifestations are subjective and easily influenced by recall bias during a long disease course. Thus, the aim of this article was to stress the value of endoscopy features and to establish a differential diagnosis scoring system with combined multiple signs of endoscopy. Studies found that over half of intestinal BD patients were misdiagnosed as having CD at their first visit. Significant clinical similarities may contribute to the high rate of misdiagnosis (10) . Consistent with past experience, there are factors leading to misdiagnosis between intestinal BD and CD. Both diseases have a young age of onset and a long course. Extraintestinal manifestations can be present in both diseases, including recurrent oral ulcers, skin Ileocecal region represents terminal ileum and/or cecum. lesions, and arthritis, as well as gastrointestinal symptoms such as abdominal pain, diarrhea, mucous feces, and hematochezia. Furthermore, both diseases are widely distributed throughout the upper and lower alimentary tract, and the involvement of the ileum is most common in both intestinal BD patients (73.87%) and CD patients (79.01%). However, there are many differences between intestinal BD and CD on careful analysis. Research has historically suggested that mucocutaneous lesions were the most powerful discriminating factors between the diseases (11). Our study confirmed that oral ulcers, genital ulcers, mucocutaneous lesions, and hematological disease were suggestive factors for intestinal BD on univariate analysis. CD may also be characterized by oral ulcers, joint pain, and erythematous nodules (4); however, there are no more than two extraintestinal symptoms in one CD case. Digestive symptoms of intestinal BD are similar to those of CD. These include abdominal pain, diarrhea, and mucosanguineous feces; however, the incidence was significantly lower than that of CD. This suggests that mucosal inflammation in patients with intestinal BD was milder than that of CD. Intestinal symptoms usually occur on average 4.5-6 years after the onset of oral ulcers (14) . Our statistical result was 85.25 ± 62.19 months, significantly longer than the course in CD patients, possibly associated with a low incidence of intestinal symptoms in the early diagnosis of BD. By routine endoscopy we found that the incidence of asymptomatic patients in intestinal BD was 62.86% (3). Therefore, clinicians often ignore the presence of ulcerative lesions when BD patients present to a physician (15) .
Discussion
Enteric ulcers in both disorders can occur in any part of the alimentary tract, with the ileocecal region being predominantly affected (11) . The mucosal damage in patients with intestinal BD is lighter than in those with CD, possibly explaining why digestive symptoms are rare in patients with intestinal BD. These lesions are primarily characterized by the following aspects: first, consistent with the results of another study (16) , lesions in intestinal BD patients tended to be solitary ulcers, especially in the ileocecal segment; second, single segment involvement was more common in intestinal BD patients than in CD patients (73.87% vs. 35.80%, P < 0.001). By contrast, ulcers in CD were usually widespread, but not confined to the ileocecal region. Gastroduodenal, descending colon, sigmoid colon, and rectum involvement were more frequently present in CD patients than in intestinal BD patients (P = 0.001, P = 0.019, P < 0.001, and P < 0.001, respectively); third, mucosal hyperplasia including pseudopolyps and cobblestone appearance, resulting from repeated inflammation and ulceration associated with excessive healing processes, were often absent in intestinal BD (17) ; fourth, the incidence of complications including intestinal obstruction and fistula in patients with intestinal BD was lower than that of CD. In addition, there were differences between the two disorders in terms of ulcer shape and perianal lesions. Round or oval shape, longitudinal ulcers, and perianal fistulas or abscesses were also discriminating predictors. These findings were consistent with those of Li et al. (11) and Zhang et al. (17) .
Because the incidence of each index in a disease is very low, differentiating between these two conditions with a single parameter is difficult. Therefore, the establishment of algorithms, comprehensive analyses of endoscopic results, and combination with clinical history is helpful for diagnosis. In 2009, Lee et al. generated algorithms based on colonoscopy and found that more than 90% of cases could be diagnosed by the algorithm (12) . In the present study, we found that the distinguishing markers of intestinal BD were solitary ulcer in the ileocecal area, single segment involvement, and round-shaped ulcer, whereas distinguishing markers of CD were longitudinal ulcers, intestinal obstruction, and fistulas. Finally, six endoscopic parameters were entered into a logistic regression model to establish the scoring model. Verification was performed within the dataset with ROC curves. The area under the ROC curve was 0.874 (95% confidence interval: 0.823-0.926, P < 0.001), suggesting that the scoring system was highly reliable for differentiating the two diseases and that it was convenient for use by clinicians. The sensitivity and specificity were 73.2% and 84.7%, respectively, for a score greater than 1.5 in the diagnosis of intestinal BD, indicating that the reliability of the scoring system was acceptable.
This study has some limitations: first, its retrospective nature and limited number of patients carry the possibility of selection bias; second, as the number of cases was small, we verified the scoring model with the original dataset. We expect further studies with larger samples and more prospective studies being carried out to verify this conclusion. Third, this differentiating model could be used only if other diseases have been excluded, possibly limiting its application.
In conclusion, intestinal BD and CD have differences in terms of clinical and endoscopy features. Extraintestinal manifestations primarily occurred in intestinal BD, while the symptoms of the intestine were not substantial, possibly related to the mild injury of the intestinal mucosa. The model established according to endoscopy parameters appeared to be reliable for differentiating between intestinal BD and CD. The scoring model could be conveniently used by clinicians.
